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Abstract

Background Rates of use of total joint arthroplasty

among appropriate and willing candidates are lower in

women than in men. A number of factors may explain this

gender disparity, including patients’ preferences for sur-

gery, gender bias influencing physicians’ clinical decision-

making, and the patient-physician interaction.

Questions/purposes We propose a framework of how

patient gender affects the patient and physician decision-

making process of referral and recommendation for total

joint arthroplasty and consider potential interventions to

close the gender gap in total joint arthroplasty utilization.

Methods The process involved in the referral and rec-

ommendation for total joint arthroplasty involves eight

discrete steps. A systematic review is used to describe the

influence of patient gender and related clinical and non-

clinical factors at each step.

Where are we now? Patient gender plays an important

role in the process of referral and recommendation for total

joint arthroplasty. Female gender primarily affects Steps 3

through 8, suggesting barriers unique to women exist in the

patient-physician interaction.

Where do we need to go? Developing and evaluating

interventions that improve the quality of the patient-

physician interaction should be the focus of future research.

How do we get there? Potential interventions include

using decision support tools that facilitate shared decision-

making between patients and their physicians and pro-

moting cultural competency and shared decision-making

skills programs as a core component of medical education.

Increasing physicians’ acceptance and awareness of the

unconscious biases that may be influencing their clinical

decision-making may require additional skills programs.
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Introduction

Total joint arthroplasty (TJA) is a cost-effective treatment

for relieving pain and restoring function in individuals with

moderate to severe hip and knee osteoarthritis (OA) when

medical therapy fails [32, 52]. However, there is reason to

believe not all appropriate candidates receive TJA.

Although rates of TJA are higher among women than

among men [43], these analyses are based on administra-

tive data, which tell us only about who is getting care, not

about who is not.

Two population-based epidemiologic surveys, one con-

ducted in Canada [33] and a more recent study conducted

in the United Kingdom [40], which had taken OA preva-

lence and indications for TJA into account, found low

utilization of TJA among medically appropriate and willing

surgical candidates in both genders, but an even lower

utilization among women. Because a similar population-

based study has not yet been performed in the United

States, there still remains some uncertainty about the

existence of a gender disparity in TJA utilization in the

United States. In both population-based studies cited,

women were less likely than men to have discussed TJA

with a physician, to have consulted an orthopaedic surgeon,

and to be on a TJA waiting list [33, 40]. Women, compared

with men, also have worse pain and disability at the time of

TJA surgery [32, 36, 45, 54], suggesting they are operated

on at a more advanced stage of disease.

Gender disparity in TJA utilization [26, 33, 40] is an

example of a broader phenomenon of gender disparities in

other medical or surgical interventions [23, 61]. The gender

disparity in TJA utilization cannot be explained by clinical

need, as the prevalence and severity of OA are dispropor-

tionately higher in women than men [55]. Nor is it likely to

be explained by differential access to health care because

most people with advanced OA are older than 65 years and

eligible for Medicare in the United States or have universal

access in Canada [65]. While there are many possible

explanations, there is little definitive evidence to explain

the differential utilization of TJA between genders. The

most likely explanations exist at the patient level, the

physician level, or both. Patient-level potential causes

include patients’ perceptions (or misperceptions) of TJA

indications, risks, and benefits [16, 31, 33, 37, 44] or

preferences for surgery [30, 33, 34, 42]. Another possible

explanation is that gender bias may contribute to the gender

disparity in rates of use of TJA, as physicians were less

likely to recommend TKA and included fewer shared

decision-making elements when the patient was a woman

compared to a man [6, 7]. Barriers for women may also

exist in the patient-physician interaction [33].

We propose a multistep framework of the patient and

physician decision-making process of referral and then

recommendation for TJA and conducted a systematic

review to describe how patient gender and related clinical

and nonclinical factors affect each step in the process. There

are eight discrete steps in the decision-making process from

the initial recognition by patients that their OA symptoms

are treatable to the decision on whether or not to have TJA

(Fig. 1). Disparity may result from inequities at any of these

steps. This framework, adapted from a previous discussion

of how patients’ race and gender influence cardiac care [20,

62], allows for detailed consideration of potential inter-

ventions to eliminate gender disparity in TJA utilization.

Search Strategy and Criteria

We conducted a systematic review by searching

MEDLINE (1948 to January 2011) to identify all citations

related to TJA utilization and patient and/or physician

decision-making in TJA. The literature review began with

the search terms to encompass ‘‘sex and/or gender’’ AND

‘‘osteoarthritis and/or arthritis’’ AND ‘‘total joint

arthroplasty.’’ An additional search using the search terms

‘‘decision making’’ AND ‘‘total joint arthroplasty’’ was

performed, as a number of known relevant articles were not

captured by the first search (see Appendix 1 for the

MEDLINE search strategy). Our search yielded 504 arti-

cles. After title and abstract review, 128 citations were

identified as potentially relevant and retrieved for full

article review. Of the subset of 128, 71 dealt with disparity

in the utilization of TJA or patient and/or physician

decision-making in TJA; however, of these, only 38 were

related to gender disparity (33) or the effect of patient

gender on patient and/or physician decision-making (five)

in particular. We also searched the reference lists of these

38 articles and reviewed abstracts of any potentially rele-

vant citations. The other 57 articles provided the relevant

background to rates of TJA by gender (eight) and outcome

after TJA by gender (49).

Steps in Framework

Step 1. Patient Recognizes Symptoms

The first step in the process is when patients recognize they

have a treatable medical condition. Both the Canadian and

the UK population-based surveys found, among individuals

with disabling hip or knee OA considered medically

appropriate for surgery, only 1
.
3 were willing to consider

TJA [34, 40]. The majority of patients did not believe they

were surgical candidates because they viewed their OA not

as a disease but as a natural and inevitable part of aging

[16, 31, 37]. Furthermore, many believed to undergo TJA
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meant their pain and disability needed to be higher than their

current level. Women may perceive their pain and disability

differently from men or acquiesce to a lower functional level

[44] and this might lead to differential presentation to pri-

mary care physicians. However, for comparable levels of

OA severity and comorbid conditions, women are at least as

willing (or unwilling) as men to consider TJA [33]. Fur-

thermore, women are more likely than men to seek treatment

for their OA [33] and other medical conditions [4]. Thus, this

step does not appear to have an important influence on

gender disparity in TJA utilization.

Step 2. Patient Obtains Access to Providers

After recognizing the symptoms of OA, the patient needs

access to a healthcare provider, usually a primary care

physician. Compared with men, women are more likely to

have a primary care provider [1], use primary care more

frequently [1], and receive more healthcare services [4].

Access barriers are also less relevant for TJA because

most people with advanced OA are 65 years or older and

are therefore eligible for Medicare in the United States or

have universal access to health care in Canada [65].

However, women, especially women older than 65 years,

in whom OA is most prevalent [55], are more likely to live

in poverty [48]. This raises the question of whether

differential access to TJA may be influenced by socio-

economic status (SES). In the Canadian population-based

cohort, utilization of TJA was lower among those with low

SES versus those with high SES and no different among

men and women with low SES, whereas utilization of TJA

was lower in women than men among those with higher

SES [33], suggesting gender disparity in TJA utilization is

not explained by SES. There is evidence that women have

greater access to care than men [1, 4], suggesting there is

no inequity at this step that would explain the gender dis-

parity in TJA. However, the greater effort women make in

seeking care for their OA results in less care in the sub-

sequent steps.

1. Patient recognizes symptoms 
• Identification of symptoms as treatable 
• Beliefs about OA 
• Perceptions of surgical candidacy 
• Willingness to consider surgery 
• Delay in seeking medical care 

6. Patient reports symptoms and 
orthopaedic surgeon recognizes and 
assesses them
• Surgery-specific discussions
• Social network factors
• Presentation style of patient
• Gender-based perceptions of 

seriousness of disease

2. Patient obtains access to  
 providers 

• Presence of a regular provider
• Socioeconomic status
• Health insurance status
• Caregiving responsibilities

5. Patient accepts primary care physician’s treatment recommendations 
• Perceived OA severity 
• Primary care physicians are an important health resource
• Patients’ misperceptions of surgical candidacy mirror those of their physicians
• Continuity of care/established patient-physician relationship
• Level of communication, participation in treatment decisions 
• Trust /patient-physician relationship 
• Amount of medical information 
• Meeting patients’ informational needs leads to increased patient satisfaction 

4. Primary care physician makes treatment 
 recommendations 

• Unconscious bias and stereotypes
• Assumptions about female patient’s social 

support, caregiving responsibilities, 
likelihood of benefit from TJA 

•  Physician gender

3. Patient reports symptoms and primary 
care physician recognizes and assesses them  
• Surgery-specific discussions
• Social network factors
• Presentation style of patient 
• Prevalence of depression
• Physician knowledge of OA and benefits of 

TJA
• Gender-based perceptions of seriousness of 

disease 

7. Orthopaedic surgeon recommends TJA
• Unconscious bias and stereotypes 
• Assumptions about female patient’s social 

support, caregiving responsibilities, 
likelihood of benefit from TJA 

•  Physician gender

8. Patient accepts orthopaedic surgeon’s 
recommendation for TJA 
• Willingness to consider having TJA 
• Perceptions of risk of TJA 
• Concerns about having TJA  

(eg, interference with caregiving roles, 
supportive care during the recovery 
period) 

Fig. 1 A flow diagram shows the eight steps in the process of referral and recommendation for TJA and factors that may influence patient or

physician decision-making at each step in the process.
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Step 3. Patient Reports Symptoms and Primary Care

Physician Recognizes and Assesses Them

After presenting symptoms of chronic hip or knee pain, the

primary care physician must recognize the patient’s disease

and need for treatment. Among those considered medically

appropriate for surgery, women were less likely than men

to have discussed TJA with a physician [33]. Social net-

work factors are a major determinant of what patients

discuss with their physicians. Women are less likely to

receive advice from a friend or family member to discuss

surgery with their physician [31]. Fewer surgery-specific

patient-physician interactions would almost certainly result

in fewer referrals to orthopaedic surgery.

Primary care physicians may not recognize the seri-

ousness of a female patient’s symptoms and her surgical

candidacy. One factor may be the way patients describe

their symptoms. Women tend to speak more openly and

personally about their symptoms and describe them in a

narrative style, compared with men who typically present

their symptoms in a business-like or factual manner and are

more reserved in their comments [68]. Women’s narrative

presentation style reportedly contributed to physicians

making more diagnostic errors in their evaluations of chest

pain with women than with men [5]. A differing presen-

tation style of male and female patients may also contribute

to the gender disparity in rates of use of TJA [6].

Physicians reportedly minimized women’s symptoms

and attributed them to emotional rather than physical

causes [67] and referred women less often than men for

specialty care even when women have a similar or greater

disease severity [24, 61]. However, among older adults

with OA, the prevalence of depression can be as high as

21% [59], with women more likely to be clinically

depressed than men. While depression is not a contrain-

dication to TJA, women may be more likely to be advised

to seek treatment for their depression first and postpone

surgery to improve their odds of a successful outcome. On

the other hand, given that men are more reluctant than

women to seek care [4], physicians may believe, if a man

comes to see them, his OA must really be bad. Men are also

more likely to question the physician’s decision and dis-

cuss treatment options [66]. Thus, there are a number of

factors influencing why women are less likely than men to

reach the next step.

Step 4. Primary Care Physician Makes Treatment

Recommendations

If the disease severity is recognized, the primary care

physician refers the patient, or as is often the case in the

United States, the patient self-refers, to an orthopaedic

surgeon. Primary care physicians consider the clinical

evidence but also patients’ informational needs, decision-

making style, and other preferences. A reasonable goal

would be that patients with the same clinical characteristics

should receive the same information and the same treat-

ment options. Prior research indicates primary care

physicians do not refer women for an orthopaedic surgeon

consultation until they have a relatively greater disability

than men [36, 45].

In prior opinion surveys, primary care physicians indi-

cated patient gender has no effect on their decision to refer

a patient for TKA [17], but in actual clinical practice,

behavior is different. Using standardized patients, one man

and one woman with moderate knee OA and otherwise

identical clinical scenarios who visited blinded physicians,

primary care physicians were less likely to refer to ortho-

paedic surgery when the patient was a woman compared to

a man [6]. Primary care physicians’ less aggressive treat-

ment recommendations with a woman than with a man may

be a result of an unconscious bias. Based on patients’

gender and potential activation of a stereotype in the

physician’s memory [19], physicians may make assump-

tions about a patient’s level of social support and caregiver

responsibilities [38] or hold the inappropriate preconcep-

tion that women do not receive the same benefit from TJA

as men [6].

Although female physicians are more participatory and

spend more time with their patients than male physicians

[41, 58], this does not make them any less susceptible to

the biases that are pervasive in society [57]. In our stan-

dardized patient study, female and male physicians

provided similar rates of recommendation for TKA to the

female and male standardized patients [6]. In summary,

female gender is a barrier to referral for TJA and may

contribute to the gender disparity in the rates of use

of TJA.

Step 5. Patient Accepts Primary Care Physician’s

Treatment Recommendations

Once recommended to see an orthopaedic surgeon,

patients’ perceived OA severity plays a major role in

determining whether a patient accepts their primary care

physicians’ treatment recommendations. Patients’ misper-

ceptions about candidacy for TJA seem to mirror those of

their primary care physicians [17]. Patients, too, perceive

surgery to be indicated only as a last resort, believing their

OA pain and disability need to be extreme before TJA

should be considered [31, 37]. This is contrary to the

National Institutes of Health expert consensus report,

which states, in addition to radiographic evidence of OA,

patients should have moderate to severe persistent pain or
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disability or both [52]. These findings are worrisome

because patients who undergo TJA at a later stage in their

disease have less optimal results [22]. Women reportedly

perceive their OA to be less severe [33] and tend to have

higher thresholds of disability before considering TJA [39,

66], which may influence their decision to see a surgeon.

We reported physicians included fewer shared decision-

making elements when the standardized patient was a

woman compared to a man, thereby providing the woman

with less medical information and less encouragement to

participate in the decision to undergo TKA [7]. Physicians

were less likely to discuss the clinical issues of the decision

(eg, how long the hospital stay would be) with the female

patient compared with the male patient and seldom dis-

cussed her role in the decision, assessed her understanding

of the decision, or assessed her treatment preferences. This

may result in women being less satisfied and less likely to

cooperate with the physician [28].

Women and men differ in other ways known to influ-

ence treatment choices. Compared with men, women prefer

a more active role in clinical decision-making [47] and a

collaborative style of communication [21] with their phy-

sicians. Women want their physicians to be good listeners

[42] to discuss and clarify their medical problems but not

necessarily to resolve them [21]. Men, on the other hand,

present their medical problems and expect their physicians

to resolve them. More women than men reported physi-

cians talking down to them and telling them their problems

were ‘‘in their heads’’ [41] and having a lower level of trust

in physicians [42]. Together, these findings suggest many

factors may result in women being less likely than men to

accept physicians’ treatment recommendations.

Step 6. Patient Reports Symptoms and Orthopaedic

Surgeon Recognizes and Assesses Them

The next step in the process is to be seen by an orthopaedic

surgeon. After waiting on average 7 months for a consul-

tation [53] that is likely to last less than 20 minutes [7, 58],

the patient presents symptoms of chronic knee or hip pain

and the orthopaedic surgeon determines the patient’s sur-

gical candidacy. Among those considered medically

appropriate for surgery, women were less likely than

men to report having discussed TJA with an orthopaedic

surgeon [34].

Once a patient is referred to a specialist, Steps 3 through

5 of this process repeat with the new physician [20]. So do

many of the explanations. Individuals urged by friends and

family members to get a referral for an expert opinion were

more likely to have done so [31]. Again, men are more

likely to get this advice [31]. Like primary care physicians,

orthopaedic surgeons may not recognize the severity of a

female patient’s symptoms and may interpret women’s

narrative presentation style as expressing reluctance to

undergo TJA. Since patients’ expectations are an important

predictor of functional outcome [50] and patient satisfac-

tion after TJA [9], an orthopaedic surgeon sensing any

reservation from a female patient is not likely to consider

her a good surgical candidate [37]. Women may indeed be

more reluctant to consider TJA, as women were more

likely than men to have heard negative accounts of TJA

from friends or family [66]. Clinic-based interventions that

provide full and accurate information about TJA and

improve the patient-orthopaedic surgeon interaction may

empower the female patient in the decision-making process

and help surgeons to recognize the seriousness of women’s

symptoms.

Step 7. Orthopaedic Surgeon Recommends TJA

Unconscious or overt gender bias may also inappropri-

ately influence orthopaedic surgeons’ clinical decision-

making. Our two standardized patients also visited

blinded orthopaedic surgeons during actual clinical prac-

tice. The odds of an orthopaedic surgeon recommending

TKA to a male patient was 22 times that for a female

patient (odds ratio, 22.1; 95% confidence interval,

6.4–76.0) [6]. Orthopaedic surgeons may also hold the

inappropriate preconception that women do not receive

the same benefit from TJA as men; this may be because

women typically receive TJA at a relatively greater

degree of disability than men [36, 45, 54] and those with

more advanced OA have worse surgical outcomes [22].

Although this is only one study, it does suggest at least a

portion of the gender disparity in rates of use of TJA may

be explained by gender bias.

Although there is some indirect evidence that women

may have worse outcomes after TJA due to systematic

differences in factors such as timing of surgery, use of low-

volume hospitals or surgeons, and patients’ self-efficacy or

expectations of surgery [29], the best evidence would

suggest, assuming similar preoperative disease severity,

women and men derive similar benefits from TJA [9, 10,

45, 49, 54, 56] and experience fewer complications

[35, 49, 60, 63]. Perhaps this knowledge has not effectively

been disseminated. Orthopaedic surgeons may be differ-

entially recommending surgery to patients based on their

perceptions of who deserves TJA [39]. Research is needed

to examine the impact of encouraging physicians to chal-

lenge personal biases that might affect clinical decisions

and providing them with the capacity to overcome their

biases [19].
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Step 8. Patient Accepts Orthopaedic Surgeon’s

Recommendation for TJA

In the final step, the patient either proceeds with surgery or

rejects the orthopaedic surgeon’s recommendation. Will-

ingness is the strongest predictor of having TJA [30]. In a

Canadian population-based cohort, 9% of men and 13% of

women were ‘‘definitely willing’’ to consider TJA [33].

Despite the relatively equal willingness to have surgery

[33], the most important predictor of definite willingness

was having previously discussed TJA with a physician

[34]; women were less likely to have done so [33]. Indi-

viduals encouraged by family or friends to discuss TJA

with their physician were more likely to have done so;

women were less likely to get such advice [31]. Therefore,

despite what they say, women may differ from men in their

perceived OA severity and in their beliefs about the indi-

cations for and risks and benefits of TJA that make them

less willing to undergo surgery.

Qualitative research shows women perceive the risks of

TJA to be higher than men. Women had less confidence

that the surgical procedure would be successful, were more

concerned about surgical complications, and were more

averse to taking surgical risk [42, 66]. This translated into

how long men, compared to women, were willing to forgo

surgery. Men were prepared to have surgery when their OA

interfered with vigorous recreational activities, whereas

women preferred to wait until their OA was interfering

with their activities of daily living [42, 66]. Waiting until

activities of daily living are affected before considering

TJA is prudent, especially given that women hear more

negative accounts of TJA than men [66]. Women and men

also differ in their concerns regarding TJA that may

influence their willingness to consider this procedure.

Women, compared with men, are also more concerned

about surgery interfering with their caregiving roles, being

a burden on others, the length of time required for recu-

peration, and supportive care for them during the recovery

period [14, 16, 42]. Particularly older women will put aside

their own health needs to take care of disabled spouses or

grandchildren or defer having surgery because they live

alone [25]. In summary, patient preferences play an

important role in the differential utilization of TJA between

genders.

Discussion

Numerous studies indicate substantial and sustained

improvement in patients’ quality of life [32] with low

complication and revision rates [18] after TJA. While there

is low utilization of TJA among medically appropriate and

willing candidates in both genders, there is an even lower

utilization among women [33, 40]. The multistep frame-

work we propose breaks down the patient and physician

decision-making process of referral and recommendation

for TJA and allows for identification of possible etiologies

of gender disparity.

Our literature review used to develop this framework

has some limitations. First, we used only one search engine

and there was no attempt to combine the results in a meta-

analysis, contact study authors, or assess the methodologic

quality of studies cited. However, our review qualifies as a

scoping review. Second, we only included published

studies and acknowledge a search of the gray literature

would have reduced the possibility of a publication bias.

Third, a bulk of the literature in this area comes from

outside the United States, from countries with socialized

medicine, where lengthy waits for surgery exist. There is

good evidence of gender disparity in TJA utilization in

both Canada and the United Kingdom. A gender disparity

in the rates of use of TJA may not exist in the United

States; while there are some data to suggest it does [26, 36,

45, 54], a similar population-based study has not yet been

performed in the United States. Finally, we limited our

framework to patients who recognize their OA as treatable

and seek care. Many individuals with disabling hip or knee

OA do not view their OA as a disease [16, 31, 37] and

therefore never reach Step 1.

Where are we now? It is clear female gender is a barrier

to surgery. Inequities identified in Steps 3 through 8 play an

important role in explaining gender disparity in TJA utili-

zation. Barriers unique to women exist in their interaction

with their primary care physician in the process of referral

to orthopaedic surgery and with their orthopaedic surgeon

in the process of recommendation for TJA.

Our review identifies important gaps in knowledge and a

focus for future research. We need more research on the

effect of patient gender on the patient-physician interaction

during the clinical encounter. Do patients voice their spe-

cific concerns and information needs and how do

physicians interpret them? Qualitative studies of recorded

routine office visits should be used to investigate the con-

tent of patient-physician conversations and the process of

relationship building and how this influences physicians’

treatment recommendations. So far, there has been one

study of this nature in the context of TJA looking at racial

disparity [46]. Using standardized patients would allow us

to examine the effect of patient gender when the chief

complaint, presenting symptoms, and other medically rel-

evant factors are the same [6].

We did not identify any studies evaluating an inter-

vention to reduce the gender disparity in TJA utilization. A

previous systematic review found few studies evaluating

interventions to improve healthcare quality or reduce

healthcare disparities in any disadvantaged populations
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with OA and none of these targeted physicians [8]. Par-

ticularly important in achieving gender equity in TJA

utilization are interventions that address the issues of

misperceptions about the risks of, indications for, and

expected outcomes of TJA among patients, primary care

physicians, and the general public; physicians not recog-

nizing the seriousness of women’s symptoms; gender bias

influencing clinical decision-making; and women’s con-

cerns and information needs about having TJA.

Where do we need to go? Closing the gender gap in TJA

utilization is likely to require a multiple-intervention

approach. There are a number of interventions worthy of

future evaluation. We recommend focusing on developing

and evaluating interventions that not only improve the

quality of the patient-physician interaction but also reduce

gender disparity in rates of use of TJA. Thus, the evalua-

tion of the intervention must include comparing the

difference in effect between women and men [8].

How do we get there? Primary care physicians are

inconsistent about the level of pain and disability that

warrants TJA [17]. Primary care physicians also tend to

overestimate the risks and underestimate the benefits of

TJA [17], waiting until the disease is far progressed and

thus capacity to benefit from TJA is less [22]. These

findings are not surprising, as many primary care physi-

cians lack sufficient musculoskeletal training [27] and no

treatment guidelines currently exist, beyond expert con-

sensus reports, regarding which patients should be

considered for TJA [52]. We still do not know how best to

evaluate pain, functional disability, or capacity to benefit,

nor have cut points on valid and reliable scales been

determined above or below which TJA should be recom-

mended. Tools to assist physicians and their patients in

decision-making about TJA are needed. Mass media

campaigns [12, 69] may help the general public, healthcare

providers, and patients to simultaneously learn about the

indications for and expected outcomes of TJA and the

potential benefits of treatment earlier in the course of

decline due to OA [22].

Orthopaedic surgeons may require interventions that

help them to recognize the severity of a female patient’s

symptoms. For example, patient preference reports

(a decision support tool for knee OA) clearly specifying the

severity of a patient’s clinical condition and summarizing a

patient’s individual concerns [64] may result in physicians

recognizing the seriousness of women’s symptoms, paying

attention to the task cues rather than the social cues or

presentation style. In addition, cultural competency train-

ing [2] and shared decision-making skills [11] programs as

a core component of medical education emphasize a

patient-centered approach that may help to remedy gender

disparity [3]. Patient-centered care promotes that each

person should be viewed as a ‘‘unique human being’’ [13]

and equalizes the power imbalance between physicians and

patients [15]. Other educational interventions include skills

programs that increase physicians’ acceptance and aware-

ness of the unconscious biases that may be affecting their

clinical decision-making [19, 51].

Another important factor is that we may not be

addressing patients’ concerns and information needs about

having TJA. Good-quality patient decision aids with evi-

dence-based information about the risks and benefits of

TJA help patients to make informed decisions about TJA

[64]. Current patient decision aids could be used to

improve the patient-orthopaedic surgeon interaction and

empower the female patient in the decision-making pro-

cess. When patients arrive at their surgical consultation

prepared and informed, the surgeon can focus on issues of

concern to the individual patient, leading to a more effi-

cient clinical encounter and care that is patient-centered.

Research is also needed to determine whether current

patient decision aids should be tailored to women.

In summary, by separating the decision-making process

into eight discrete steps, it becomes clear that barriers

unique to women exist at the level of the patient-physician

interaction. It is time to evaluate whether interventions that

improve the quality of the patient-physician interaction are

effective in reducing the gender disparity in rates of use

of TJA.
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Appendix 1. MEDLINE Search Strategy

The search terms for MEDLINE are listed below, along

with the number of hits obtained from searching Ovid

MEDLINE from 1948 to January Week 2 2011.

1. ((total joint or total hip or total knee or joint or hip or

knee) adj 2 (surgery or arthroplasty or replace-

ment)).mp. (34,639)

2. exp osteoarthritis/ (33,506)

3. (osteoarthritis or osteoarthros#s or degenerative joint

disease).tw. (27,310)

4. arthritis.mp. (136,372)

5. or/2–4 (166,351)

6. (gender-based or gender-related or gender differences

or gender factors).mp. (15,222)

7. exp sex factors/ (178,095)

8. ((sex or gender) adj2 (analysis or specific or differ-

ence$ or distribution$ or factor$ or inequit$ or

disparit$ or inequalit$)).mp. (247,393)

9. or/6–8 (248,198)

10. 9 and 5 (3391)

11. limit 10 to humans (3285)
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12. 11 and 1 (288)

13. decision making.mp. or exp Decision Making/

(129,994)

14. 13 and 1 (225)

15. 14 or 12 (504)

References

1. Agency for Healthcare Research and Quality, US Department of

Health and Human Services. 2004 National Healthcare Dispari-

ties Report. December 2004. AHRQ Publication Number 05-

0014. Available at: http://www.ahrq.gov/qual/nhdr04/nhdr2004.

pdf. Accessed November 29, 2010.

2. Beach MC, Gary TL, Robinson KA, Gozu A, Palacio A, Smarth

C, Jenckes MW, Feuerstein C, Bass EB, Powe NR, Cooper LA.

Cultural competence: a systematic review of health care provider

educational interventions. Med Care. 2005;43:356–373.

3. Beach MC, Rosner M, Cooper LA, Duggan PS, Shatzer J. Can

patient-centered attitudes reduce racial and ethnic disparities in

care? Acad Med. 2007;82:193–198.

4. Bertakis KD, Azari R, Helms LJ, Callahan EJ, Robbins JA.

Gender differences in the utilization of health care services.

J Fam Pract. 2000;49:147–152.

5. Birdwell BG, Herbers JE, Kroenke K. Evaluating chest pain: the

patient’s presentation style alters the physician’s diagnostic

approach. Arch Intern Med. 1993;153:1991–1995.

6. Borkhoff CM, Hawker GA, Kreder HJ, Glazier RH, Mohamed NN,

Wright JG. The effect of patients’ sex on physicians’ recommen-

dations for total knee arthroplasty. CMAJ. 2008;178:681–687.

7. Borkhoff CM, Hawker GA, Kreder HJ, Glazier RH, Mohamed

NN, Wright JG. The influence of patients’ gender on physicians’

interpersonal behaviour regarding total knee arthroplasty: what if

your physician doesn’t ask you to dance? Osteoarthritis Carti-
lage. 2008;16(Suppl 4):S140.

8. Borkhoff CM, Wieland ML, Myasoedova E, Ahmad Z, Welch V,

Hawker GA, Li LC, Buchbinder R, Ueffing E, Beaton D, Cardiel

MH, Gabriel SE, Guillemin F, Adebajo AO, Bombardier C,

Hajjaj-Hassouni N, Tugwell P. Reaching those most in need: a

scoping review of interventions to improve health care quality for

disadvantaged populations with osteoarthritis. Arthritis Care Res
(Hoboken). 2011;63:39–52.

9. Bourne RB, Chesworth BM, Davis AM, Mahomed NN, Charron

KD. Patient satisfaction after total knee arthroplasty: who is

satisfied and who is not? Clin Orthop Relat Res. 2010;468:57–63.

10. Bourne RB, McCalden RW, MacDonald SJ, Mokete L, Guerin L.

Influence of patient factors on TKA outcomes at 5 to 11 years

followup. Clin Orthop Relat Res. 2007;464:27–31.

11. Braddock CH, Edwards KA, Hasenber NM, Laidley TL, Levinson

W. Informed decision making in outpatient practice: time to get

back to basics. JAMA. 1999;282:2313–2320.

12. Buchbinder R. Self-management education en masse: effective-

ness of the Back Pain: Don’t Take It Lying Down mass media

campaign. Med J Aust. 2008;189:S29–S32.

13. Carrillo JE, Green AR, Betancourt JR. Cross-cultural primary care:

a patient-based approach. Ann Intern Med. 1999;130:829–834.

14. Chang HJ, Mehta PS, Rosenberg A, Scrimshaw SC. Concerns of

patients actively contemplating total knee replacement: differ-

ences by race and gender. Arthritis Rheum. 2004;51:117–123.

15. Charles C, Gafni A, Whelan T. Shared decision-making in the

medical encounter: what does it mean? (or it takes at least two to

tango). Soc Sci Med. 1997;44:681–692.

16. Clark JP, Hudak PL, Hawker GA, Coyte PC, Mahomed NN,

Kreder HJ, Wright JG. The moving target: a qualitative study of

elderly patients’ decision-making regarding total joint replace-

ment surgery. J Bone Joint Surg Am. 2004;86:1366–1374.

17. Coyte PC, Hawker GA, Croxford R, Attard C, Wright JG. Var-

iation in rheumatologists’ and family physicians’ perceptions of

the indications for and outcomes of knee replacement surgery.

J Rheumatol. 1996;23:730–738.

18. Coyte PC, Hawker GA, Croxford R, Wright JG. Rates of revision

knee replacement in Ontario, Canada. J Bone Joint Surg Am.
1999;81:773–782.

19. Devine PG. Stereotypes and prejudice: their automatic and con-

trolled components. J Pers Soc Psychol. 1989;56:5–18.

20. Einbinder LC, Schulman KA. The effect of race on the referral

process for invasive cardiac procedures. Med Care Res Rev.
2000;57(Suppl 1):162–180.

21. Elderkin-Thompson V, Waitzkin H. Differences in clinical

communication by gender. J Gen Intern Med. 1999;14:112–121.

22. Fortin PR, Clarke AE, Joseph L, Liang MH, Tanzer M, Ferland

D, Phillips C, Partridge AJ, Belisle P, Fossel AH, Mahomed NN,

Sledge CB, Katz JN. Outcomes of total hip replacement: preop-

erative functional status predicts outcomes at six months after

surgery. Arthritis Rheum. 1999;42:1722–1728.

23. Fowler RA, Sabur N, Li P, Juurlink DN, Pinto R, Hladunewich

MA, Adhikari NK, Sibbald WJ, Martin CM. Sex- and age-based

differences in the delivery and outcomes of critical care. CMAJ.
2007;177:1513–1519.

24. Franks P, Clancy CM. Referrals of adult patients from primary

care: demographic disparities and their relationship to HMO

insurance. J Fam Pract. 1997;45:47–53.

25. Gandhi R, Razak F, Davey JR, Rampersaud YR, Mahomed NN.

Effect of sex and living arrangement on the timing and outcome

of joint replacement surgery. Can J Surg. 2010;53:37–41.

26. Giacomini MK. Gender and ethnic differences in hospital-based

procedure utilization in California. Arch Intern Med. 1996;156:

1217–1224.

27. Glazier RH, Dalby DM, Badley EM, Hawker GA, Bell MJ,

Buchbinder R, Lineker SC. Management of common musculo-

skeletal problems: a survey of Ontario primary care physicians.

CMAJ. 1998;158:1037–1040.

28. Hall JA, Roter DL, Katz NR. Meta-analysis of correlates of

provider behavior in medical encounters. Med Care. 1988;26:

657–675.

29. Hawker GA. Who, when, and why total joint replacement sur-

gery? The patient’s perspective. Curr Opin Rheumatol. 2006;18:

526–530.

30. Hawker GA, Guan J, Croxford R, Coyte PC, Glazier RH, Harvey

BJ, Wright JG, Williams JI, Badley EM. A prospective population-

based study of the predictors of undergoing total joint arthroplasty.

Arthritis Rheum. 2006;54:3212–3220.

31. Hawker GA, Wright JG, Badley EM, Coyte PC. Perceptions of, and

willingness to consider, total joint arthroplasty in a population-

based cohort of individuals with disabling hip and knee arthritis.

Arthritis Rheum. 2004;51:635–641.

32. Hawker GA, Wright JG, Coyte PC, Paul J, Dittus R, Croxford R,

Katz B, Bombardier C, Heck D, Freund D. Health-related quality

of life after knee replacement surgery: results of the knee

replacement patient outcomes research team study. J Bone Joint
Surg Am. 1998;80:163–173.

33. Hawker GA, Wright JG, Coyte PC, Williams JI, Harvey B,

Glazier R, Badley EM. Differences between men and women in

the rate of use of hip and knee arthroplasty. N Engl J Med.
2000;342:1016–1022.

34. Hawker GA, Wright JG, Coyte PC, Williams JI, Harvey B,

Glazier R, Wilkins A, Badley EM. Determining the need for hip

1836 Borkhoff et al. Clinical Orthopaedics and Related Research1

123

http://www.ahrq.gov/qual/nhdr04/nhdr2004.pdf
http://www.ahrq.gov/qual/nhdr04/nhdr2004.pdf


and knee arthroplasty: the role of clinical severity and patients’

preferences. Med Care. 2001;39:206–216.

35. Heck DA, Melfi CA, Mamlin LA, Katz BP, Arthur DS, Dittus

RS, Freund DA. Revision rates after knee replacement in the

United States. Med Care. 1998;36:661–669.

36. Holtzman J, Saleh K, Kane R. Gender differences in functional

status and pain in a Medicare population undergoing elective total

hip arthroplasty. Med Care. 2002;40:461–470.

37. Hudak PL, Clark JP, Hawker GA, Coyte PC, Mahomed NN,

Kreder HJ, Wright JG. ‘‘You’re perfect for the procedure! Why

don’t you want it?’’ Elderly arthritis patients’ unwillingness to

consider total joint arthroplasty surgery: a qualitative study. Med
Decis Making. 2002;22:272–278.

38. Hudak PL, Grassau P, Glazier RH, Hawker G, Kreder H, Coyte P,

Mahomed N, Wright JG. ‘‘Not everyone who needs one is going

to get one’’: the influence of medical brokering on patient can-

didacy for total joint arthroplasty. Med Decis Making. 2008;28:

773–780.

39. Hughes D, Griffiths L. ‘‘Ruling in’’ and ‘‘ruling out’’: two

approaches to the micro-rationing of health care. Soc Sci Med.

1997;44:589–599.

40. Juni P, Low N, Reichenbach S, Villiger PM, Williams S, Dieppe

PA. Gender inequity in the provision of care for hip disease:

population-based cross-sectional study. Osteoarthritis Cartilage.

2010;18:640–645.

41. Kaplan SH, Gandek B, Greenfield S, Rogers W, Ware JE. Patient

and visit characteristics related to physicians’ participatory

decision-making style: results from the Medical Outcomes Study.

Med Care. 1995;33:1176–1187.

42. Karlson EW, Daltroy LH, Liang MH, Eaton HE, Katz JN.

Gender differences in patient preferences may underlie differ-

ential utilization of elective surgery. Am J Med. 1997;102:524–

530.

43. Katz BP, Freund DA, Heck DA, Dittus RS, Paul JE, Wright JG,

Coyte P, Holleman E, Hawker GA. Demographic variation in the

rate of knee replacement: a multi-year analysis. Health Serv Res.
1996;31:125–140.

44. Katz JN. Patient preferences and health disparities. JAMA.
2001;286:1506–1509.

45. Katz JN, Wright EA, Guadagnoli E, Liang MH, Karlson EW,

Cleary PD. Differences between men and women undergoing

major orthopaedic surgery for degenerative arthritis. Arthritis
Rheum. 1994;37:687–694.

46. Levinson W, Hudak PL, Feldman JJ, Frankel RM, Kuby A,

Bereknyei S, Braddock CH. ‘‘It’s not what you say…’’: racial

disparities in communication between orthopaedic surgeons and

patients. Med Care. 2008:46:410–416.

47. Levinson W, Kao A, Kuby A, Thisted RA. Not all patients want

to participate in decision making: a national study of public

preferences. J Gen Intern Med. 2005;20:531–535.

48. Lewis MI. An economic profile of American older women. J Am
Med Womens Assoc. 1997;52:107–112.

49. MacDonald SJ, Charron KD, Bourne RB, Naudie DD, McCalden

RW, Rorabeck CH. The John Insall Award. Gender-specific total

knee replacement: prospectively collected clinical outcomes. Clin
Orthop Relat Res. 2008;466:2612–2616.

50. Mahomed NN, Liang MH, Cook EF, Daltroy LH, Fortin PR,

Fossel AH, Katz JN. The importance of patient expectations in

predicting functional outcomes after total joint arthroplasty.

J Rheumatol. 2002;29:1273–1279.

51. Monteith MJ. Self-regulation of prejudiced responses: implica-

tions for progress in prejudice reduction efforts. J Pers Soc
Psychol. 1993;65:469–485.

52. NIH Consensus Panel. NIH Consensus Statement on total knee

replacement December 8–10, 2003. J Bone Joint Surg Am.

2004;86:1328–1335.

53. Ontario Ministry of Health and Long Term Care Wait Times

Health Initiative. Available at: http://www.health.gov.on.ca/en/

public/programs/waittimes/surgery. Accessed November 29, 2010.

54. Parsley BS, Bertolusso R, Harrington M, Brekke A, Noble PC.

Influence of gender on age of treatment with TKA and functional

outcome. Clin Orthop Relat Res. 2010;468:1759–1764.

55. Reynolds DL, Chambers LW, Badley EM, Bennett KJ,

Goldsmith CH, Jamieson E, Torrance GW, Tugwell P. Physical

disability among Canadians reporting musculoskeletal diseases.

J Rheumatol. 1992;19:1020–1030.

56. Ritter MA, Wing JT, Berend ME, Davis KE, Meding JB. The

clinical effect of gender on outcome of total knee arthroplasty.

J Arthroplasty. 2008;23:331–336.

57. Ross S, Moffat K, McConnachie A, Gordon J, Wilson P. Sex and

attitude: a randomized vignette study of the management of

depression by general practitioners. Br J Gen Pract. 1999;49:17–21.

58. Roter D, Lipkin M Jr, Korsgaard A. Sex differences in patients’

and physicians’ communication during primary care medical

visits. Med Care. 1991;29:1083–1093.

59. Sale JE, Gignac M, Hawker GA. The relationship between disease

symptoms, life events, coping and treatment, and depression among

older adults with osteoarthritis. J Rheumatol. 2008;35:335–342.

60. Santaguida PL, Hawker GA, Hudak PL, Glazier R, Mahomed

NN, Kreder HJ, Coyte PC, Wright JG. Patient characteristics

affecting the prognosis of total hip and knee joint arthroplasty: a

systematic review. Can J Surg. 2008;51:428–436.

61. Schulman KA, Berlin JA, Harless W, Kerner JF, Sistrunk S,
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